This study aims to establish a green supplier selection and guidance mechanism by integrating the features of an ANP (Analytic Network Process) and an IPA (Importance-Performance Analysis) to achieve sustainable management for green supply chains. Using an expert survey, this study developed green supplier selection criteria. It adopted an ANP, which allows for interdependencies and feedback between the various criteria, to select competitive green suppliers. Then, it used an IPA, which can analyze the criteria's significance and performance levels, to provide green suppliers with direction for guidance and improvements. The green supplier selection and guidance mechanism featuring an ANP and IPA is thus established and validated through case studies. The research results showed the following: (1) the green supplier selection criteria comprise a total of 11 performance evaluation criteria from the three dimensions of operation, competence, and environmental consciousness; (2) as shown by the APN evaluation results, environmental benefits, environmental regulations, finance, technological competence, and delivery time are the top five among the overall green criteria of the company; the performance of the various suppliers is thus arranged in order, and the most competitive supplier is selected; (3) an IPA is used to analyze the criteria's significance and supplier performance levels and to provide the suppliers with suggestions on priority improvements, including implementing the requirements in the environmental regulations, establishing comprehensive financial management procedures, improving corporate technological competence, and consolidating customer service; (4) it is suggested that an ANP and IPA should be integrated in the applications, which could simplify the green supplier selection and guidance mechanisms and increase the efficiency of supplier management, thus creating a three-win situation for the clients, the company, and the suppliers.
Introduction
Currently, to win a competitive advantage in the market, many enterprises need to strengthen their product quality and technology and should pay attention to the integration of upstream and downstream of the entire supply chain so that customers, suppliers, and relevant organizations have increasingly closer cooperation [1, 2] . Therefore, the quality of suppliers is related to the operation of the supply chain and also deeply influences the success of enterprises. Enterprises should regularly seek competitive new suppliers and conduct performance evaluations on them and existing suppliers to analyze each supplier's performance and introduce guidance and improvement suggestions [3, 4] . In this way, they expect to find suppliers to cooperate for the long term and establish complete supply
Establishment of Supplier Mode
It is necessary to stimulate efficient "supplier development activity," which is the efforts made by manufacturers to improve suppliers' performance and ability, so as to increase the added value of products, services, and information [26] . According to Walley [27] , through the application of competition and cooperation strategies, improving enterprise performance is a topic worthy of discussion so that the risk and performance of supply chain actors can be shared to achieve a better integration [28] . The economic transaction level in the buyer-seller relationship is improved to create a partnership of high mutual trust and cooperation [2] . The following five features are required for a small quantity of suppliers so that the two sides keep their promises and are able to solve problems jointly, exchange information frequently, and adapt to market changes [29, 30] to achieve the purpose of supplier development: (1) improve incoming material quality; (2) increase the accuracy of supplier delivery; (3) enhance supplier service; (4) reduce purchasing costs; and (5) strengthen suppliers' technical capacity [31, 32] . The key to success for supplier development activity is as follows: (1) there is a good communication system between suppliers; and (2) the suppliers with better performance should have more resources, such as formal supplier evaluation and guidance, supplier employee training, and a supplier incentive plan [33] .
In conclusion, this paper proposes that to realize effective supplier management, there should be many suppliers with the potential for competition. Furthermore, a good communication system should be established on the basis of mutual trust, and supplier guidance mechanisms should be effectively implemented. Only in this way can suppliers carry out efficient improvement measures. Therefore, the supplier management mode established herein will include the two categories of supplier selection and guidance.
Supplier Selection
The strategic key of supplier chain management is cost, quality, responsiveness, customer service, competitive advantage, and technology management [34] . Therefore, in the long term, suppliers shall be selected based on their comprehensive performance, resource allocation, and decision-making environment [35] . For example, de Boer & Van der Wegen [36] proposed a formal decision-making model and proved the usefulness of such a model in the entire supplier selection process and under different purchase conditions by use of four empirical cases. Ha & Krishnan [37] adopted a multiple-technology evaluation process to select competitive suppliers [38] . Bruno et al. [39] solved the supplier evaluation problem through the Analytical Hierarchical Process [40] . In addition, Labib [41] set forth the supplier evaluation model to integrate FL (Fuzzy Logic) and the AHP to help enterprises to identify the best suppliers in the changing environment [42, 43] . Bruno et al. [44] suggested solving the supplier selection problem through the AHP and Fuzzy Set Theory (FST) in response to the multi-stakeholder environment.
In conclusion, the supplier selection problem has been roughly solved. However, to respond to today's complicated and changing environment, selection indexes are increasing in quantity and are mostly dependent on each other [45, 46] . Therefore, in this study, the ANP that has dependency between indexes is utilized as the supplier selection tool [47] . In addition, based on ANP evaluation results, individual suppliers are further analyzed using the IPA concept to serve as improvement suggestions for supplier guidance and to achieve sustainable supply chain management goals.
Green Supplier Selection Criteria
Regarding supplier selection criteria, Yang and Chen [48] have sorted through the related documents of supplier selection indexes and have reported that they include quality, finance, customer service, production capacity, design and technical capacity, and information technology [31, 49, 50] . To summarize, the supplier selection mechanism is well developed. However, supplier selection mechanisms must change with the times. After entering the 21st century, the EU has advocated the supply chain effect of green product requirements, which is one of the most popular topics in today's industry circles [6, 51] . The more developed countries of the EU have actively expressed their environmental demands through legislation and have implemented the WEEE (Waste Electrical and Electronic Equipment Directive), RoHS (Restriction of Hazardous Substances Directive), etc. with the hope of leading the entire world's manufacturing industry into a new era that is more environmentally friendly; the EU's huge commercial market will hopefully serve as a backup force [7, 52] .
Therefore, national governments have started to request that enterprises integrate the relationship between customers and suppliers to effectively achieve environmental management [53, 54] . In addition, the supplier selection in the past was mostly focused on quality, delivery period, and cost, but this is insufficient in today's market due to fiercer competition and quicker responses. Many huge companies have begun to consider environmental issues and evaluate suppliers' environmental performance [55] [56] [57] . According to Jia et al. [58] , based on the concept of the TBL (Triple Bottom Line) of economy, environment, and society, which includes three categories with 12 standards in total, technique for order preference by similarity to an ideal solution (TOPSIS) is adopted for supplier selection. In environmental performance indicators; Azzone and Bertele [59] proposed four indicators: (1) external environmental benefit; (2) environmental benefit; (3) green image; and (4) environmental adaptability. This proposal corresponds to the view set forth by Noci [53] , which states that green performance evaluation items include (1) conformance to environmental specifications, (2) environmental benefit, (3) the supplier's green image, and (4) net life cycle cost [60, 61] . According to Sarkis and Talluri [35] , more complete green supplier evaluation items include (1) environmental design; (2) life cycle analysis; (3) comprehensive quality environmental management; (4) green supply chain; and (5) SO14000 EMS requirements. Rao [62] has proposed the concept of greening, including green marketing, green purchasing, green design, and green production. Environmental management is the key to success for enterprises to implement green supply chain management; environmental awareness will place pressure on supply chain partnerships and further encourage suppliers to maintain better environmental performance [63, 64] . Therefore, it is important to integrate the concept of greening into original supply chain [51] . When environmental awareness rises with the appearance of the "greening" concept, enterprises should reconsider the measurement categories of the performance measurement system to include the "environmental" category [65] . The main purpose of green supply chain management is to integrate the required greening conditions into product production procedures in combination with the existing raw materials, logistics management system, information management system and process operation system of enterprises to form a collective environment management system [66] . Therefore, according to Govindan et al. [67] , when green supplier management becomes one environmental strategy, the individual organization's environmental performance has been improved, and the entire supplier chain has been accepted by the industry.
In conclusion, supplier chain management can help enterprises to develop a win-win strategy to achieve interest and market sharing goals and to reduce environmental risks and impact [68] . The purpose of green supply chain management is to achieve the dual goals of environmental protection and economic development [69] . Therefore, supplier selection is no longer only limited to price, and enterprises have gradually begun to emphasize other factors such as environmental protection, environmental assessment, technical capacity, and customer service [70] . Therefore, suppliers' environmental performance assessments have gradually become one of the most important items for supplier selection. From this perspective, the green supplier selection mechanism is divided in this paper into (1) operation (finance, green image, quality certification, R&D cost, and operation cost); (2) production management (quality abnormity treatment, productivity, technical capacity; education and training, green research, and development ability); (3) customer management (customer, service, delivery time, and response capacity); and (4) greening (environmental specification, environmental assessment, environmental benefit, hazardous substance specification, and recycling), for a total of four categories and 18 criteria. This mechanism is expected to help in the selection of competitive suppliers to establish long-term cooperation relationships and improve the competitiveness of enterprises.
Research Method and Design
After a literature review and the establishment of our purposes or research, the research method was selected, and the research process was designed. First, the ANP was used as a tool to select suppliers for green supplier selection. Second, the IPA was used as a tool for supplier performance analysis and improvement for green supplier guidance. In addition, to improve research and data analysis efficiency, this study integrates the advantages of the ANP and IPA and proposes an ANP-IPA integration application to serve as a sustainable supplier selection and guidance mechanism for enterprises. This is expected to simplify the supplier selection and guidance procedures to achieve a win-win situation for the sustainable management of the supply chain.
ANP (Analytic Network Process)
The motive for adopting the ANP is that the ANP is based on the AHP and is a common tool in decision making. In the solution procedure of the AHP, it is supposed that factors at all levels should be independent, but in reality, many problems cannot be constructed in a hierarchy model because the relationship of mutual effect and dependence is likely to hide between factors at both high and low levels. The importance of the criteria may influence the selection of the solution, and the solution may influence the importance of the criteria. Therefore, Saaty corrected this theory and proposed the ANP after taking into consideration the relationship of dependence and feedback [71] .
The ANP is applied to many problems that require a decision to be made. The main steps to use the ANP for decision procedure assessment are as follows [72, 73] : (1) define the problem and confirm the decision architecture; (2) establish a network hierarchy structure; (3) conduct a pairwise comparison and calculation in which the nine-point scale developed by Saaty and Kearns [74] is adopted to evaluate the relative importance of two pairwise comparison items; in the matrix, 1 shows that two items are of equal importance, and 9 shows that one item is much more important than the other. The "items" in this study include three categories with 11 criteria: (4) to establish a supermatrix and conduct a limiting calculation; (5) to calculate the relative weight; and (6) to rank the solutions in priority.
In conclusion, concerning multi-objective and multi-criteria decisions, when there are different options, the ANP is able to analyze the priority of each solution and tell the decision maker to select the best solution [45, 47] . In addition, the ANP can be used in an importance analysis of enterprise performance indexes and as the basis of strategy implementation and resource allocation [75, 76] . Therefore, in this paper, the ANP is used as a tool to select green suppliers with competitive potential. Moreover, in this paper, based on the analysis data in the ANP implementation process such as index importance priority ranking and each supplier's performance level evaluation results for each index, a further analysis is developed with the IPA to provide an importance reference basis for subsequent supplier guidance and improvement suggestions. In terms of a supplier guidance mechanism, this study uses the IPA as an analysis tool. The IPA was first proposed by Martilla and James [77] . At first, this mode was used for the analysis of product attributes in the motorcycle industry; the main concept was a two-dimensional matrix that was drawn based on the average scores of degree of importance and degree of performance. The degree of performance is taken as axis X, and the degree of importance as axis Y; the two-dimensional matrix is used to distinguish the relative position of different average score attributes and analyze the relationship between importance and performance to further provide practical suggestions and strategy applications for specific quality attributes. The IPA also can be applied in various fields of enterprise management [78] , and it is specifically applied in brand, product, service, and correction analysis of advantages and disadvantages of point of sale establishment [79, 80] . According to the IPA, it is assumed that consumer satisfaction with products is sourced from their expectations and evaluations of product or service performance [81] . According to O'Sullivan [82] , with the average score of degree of satisfaction (axis X) and degree of emphasis (axis Y) as a separation point, the space is divided into four quadrants (I, II, III, and IV), and the actual degrees of satisfaction and emphasis are drawn in the two-dimensional matrix. The meaning of each quadrant is specified as follows:
1. Quadrant I: keep up the good work: with a high degree of emphasis and a high degree of satisfaction, this area is also called the "advantage keeping area"; 2. Quadrant II: concentrate here: with a high degree of emphasis and a low degree of satisfaction, this area is also called the "preferential improvement area"; 3. Quadrant III: low priority: with a low degree of emphasis and a low degree of satisfaction, this area is also called the "secondary improvement area"; 4. Quadrant IV: possible overkill: with a low degree of emphasis and a high degree of satisfaction, this area is also called the "excessive emphasis area."
In conclusion, in this paper, a correction is made with reference to the practice of O'Sullivan [82] ; the application of the ANP and IPA is integrated, and no "supplier performance index level and performance index importance questionnaire" is additionally distributed. The ANP determines calculations using Super Decision software, and the supplier performance index level priority score (axis X) and performance index importance score (axis Y) are obtained to serve as the analysis basis of the IPA. Quadrants I, II, III, and IV are used to analyze the relationship between supplier performance and index importance and further provide supplier guidance and improvement suggestions.
Research Design
This study aims to establish a green supplier selection and guidance mechanism through the integration of the advantages of the ANP and IPA, and the research process includes three main stages, as shown in Figure 1 . In stage 1, through a literature review and an expert questionnaire survey, green supplier selection indexes are completed; in stage 2, green suppliers with competitive potential are selected with the ANP; and finally, the results of the IPA are presented as green supplier guidance and improvement suggestions. Using the literature review on supplier mode, green supplier management, ANP, IPA, and the expert questionnaire survey, green supplier selection indexes are introduced and used as the basis for the ANP green supplier selection.
Stage 2: green supplier ANP selection analysis
Using the ANP as the green supplier selection tool, experts are invited to score suppliers based on their index importance weight and the suppliers' performance level in each index; using a 2 × 2 comparison matrix, supplier priority rankings are obtained to select green suppliers with competitive potential.
Stage 3: green supplier IPA guidance analysis
According to the company's needs, the top two or three suppliers, namely green supplier groups with competitive potential, are selected to form a list of suppliers with sustainable development. Next, the IPA is used to further analyze the index importance and performance level of these suppliers, and the analysis results are regarded as an important reference basis for supplier guidance and improvement suggestions.
Connotation of the Integrated Application of ANP and IPA
It can be observed from Figure 1 that the ANP in stage 2 obtains supplier priority rankings based on index importance weight and supplier performance level in each index. The IPA in stage 3 analyzes the index importance and performance level of each supplier to provide direction for guidance and improvement. In stages 2 and 3, the scores of index importance and supplier performance level in each index are obtained. Consequently, this paper proposes the integrated application of the ANP and IPA as follows: 
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ANP stage
The collected ANP expert questionnaires are input in the ANP exclusive software "Super Decisions" to obtain performance priority rankings for five suppliers under the importance weights of three criteria and 11 indexes, in which the top three (namely the suppliers with competitive potential) are selected as suppliers for the long term. 
ANP and IPA integration stage
Based on the independent feedback features of the ANP and the convenience of the Super Decisions software, the importance weights of 11 indexes in three major categories as well as five suppliers' performance scores in the 11 indexes can be calculated, which comprises the original analysis data of the IPA. Thus, the implementation of the IPA can be simplified and the questionnaire data flow collected; moreover, the analysis results of the ANP can be used for extended application.
IPA stage
Based on the analysis results of the ANP, including (1) the importance weights of 11 indexes and (2) five suppliers' performance level scores in the 11 indexes, suppliers with competitive potential are analyzed using the IPA in terms of their advantages and disadvantages in 11 indexes. The results serve as a basis for long-term supplier management and guidance.
Case Analysis
This paper analyzes green supplier selection results of a company and discusses the subsequent guidance and suggestions using the ANP and IPA green supplier selection and guidance mode to verify the feasibility and effectiveness of this mode.
About the Company
The case studied here is a bicycle manufacturer in Taiwan. This company was founded in 1980 and was dominated by OEM and the pursuit for mass production until the early 1990s. However, after failures in the investment branches in the USA and Germany as well as changes in the industrial environment, the entrepreneur began to consider overhauling the company's operating strategy. Supplier performance would thus be influenced by the relationship between manufacturers or the strategy network between them [83, 84] ; therefore, in 1994, based on combination of internal and external resources, the company started to establish a supply chain management and developed folding bicycle products through joint R&D and brand sharing with suppliers. However, currently, with rising environmental consciousness becoming a trend, the company needed to introduce green supplier management [85] .
Green Supplier Selection and Guidance of a Case Company
In this study, a project team is composed of eight first-level directors, including a president, general manager, and assistant managers of the R&D, business, production, management, materials control, and quality assurance departments. The project team is composed of 12 members who are responsible for the case study company's green supplier selection and guidance work, including the following: (1) determination of green supplier evaluation indexes; (2) green supplier ANP selection analysis; and (3) green supplier IPA guidance analysis.
Determination of Green Supplier Evaluation Indexes
Based on a literature review and the company's experience, four major green supplier selection categories are summarized: (1) operation management; (2) production management; (3) customer management; and (4) green management. A total of 18 evaluation indexes are involved [49, 62, 65, 68] , as shown in Table 1 . The case company's project team conducts an experts' questionnaire survey; the appropriateness of the above green supplier evaluation indexes is scored from 1 to 10, and related suggestions are given. Then, the 12 experts' scores are summed and averaged. After meeting for discussion and scoring, a 7.00 score is taken as the threshold value, and three major categories, including (1) operation; (2) ability; and (3) greening are included with 11 evaluation indexes involved, as shown in Figure 2 . Thus, the ANP expert questionnaire is designed, and the project team carries out the expert questionnaire survey. 
Green Supplier ANP Selection Analysis
According to the experts' questionnaire survey results in the previous section, green supplier ANP selection analysis is conducted, as shown in Figure 2 . Each expert's paired comparison ANP questionnaire is calculated using the Super Decisions software package to verify whether each expert's evaluation matrix is in line with the conformance requirements; if not, reconfirmation with the expert is required. In this study, the ANP experts' questionnaire survey results are all less than 0.1 in the consistency analysis, which is in line with the consistency requirements [72, 73] ; the questionnaire results can be further integrated using geometric means to establish a comparison matrix.
In this paper, the experts' performance scores for five major suppliers under each green supplier selection index are input into the Super Decisions software to be calculated. Under the three major green supplier selection categories a paired comparison analysis is conducted, and the evaluation indexes are independent to highlight the influence of each evaluation criterion on the other criteria.
After a paired comparison between the categories and criteria, the three super matrices of the ANP (the unweighted, weighted, and limiting supermatrix) are derived, as shown in Appendix A, Appendix B and Appendix C, respectively. Regarding green supplier selection, we can see the five suppliers' rankings under the three major green supplier selection categories and 11 evaluation indexes of the company, as shown in Figure 3 . Supplier E has the highest score (0.22942), followed by supplier A (0.20407), supplier C (0.19968), and supplier B (0.18523), with supplier D having the lowest score (0.18160). Supplier E has the best performance in the green supplier evaluation indexes proposed by the company. Supplier E is the first choice of the company's green suppliers, while suppliers A and C are candidates of the company's green suppliers.
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In conclusion, using suppliers' ANP performance level weight analysis, the supplier with the best performance in green supplier selection indexes, namely supplier E, is selected based on the company's green supplier selection indexes. In this way, the rankings for supplier alternatives can be obtained. 
Green Supplier IPA Guidance Analysis
In this paper, the IPA is used to further verify supplier performance in each green supplier evaluation index, and the company's supplier guidance mechanism is established to serve as a reference for each supplier in subsequent internal improvement so as to achieve a win-win result.
This paper proposes the use of the ANP analysis results as follows: use the importance weight of 11 indexes and the five suppliers' performance scoring in these 11 indexes as the data source of the IPA to analyze each supplier's performance in 11 green supplier evaluation indexes and provide relevant guidance suggestions.
Analysis of the Importance of Evaluation Indexes
Using Super Decisions software, the case company's green supplier evaluation index importance weight (excluding supplier performance) can be conveniently obtained, as shown in Figure 2 (full- In conclusion, using suppliers' ANP performance level weight analysis, the supplier with the best performance in green supplier selection indexes, namely supplier E, is selected based on the company's green supplier selection indexes. In this way, the rankings for supplier alternatives can be obtained.
Green Supplier IPA Guidance Analysis
Analysis of the Importance of Evaluation Indexes
Using Super Decisions software, the case company's green supplier evaluation index importance weight (excluding supplier performance) can be conveniently obtained, as shown in Figure 2 (full-line square part). After a paired comparison between the categories and criteria is obtained, three super matrixes of the ANP are derived, as shown in Appendix D, Appendix E, and Appendix F.
As shown in Table 2 , according to the case study company, the three categories of green supplier evaluation indexes are ranked in terms of importance, namely, operation (0.348), green (0.335), and ability (0.317), and then the importance ranking of indexes under these three categories is further analyzed. Under the operation category, the 1.1 financial index has the highest importance (0.298), which is followed by the 1.2 customer service index (0.279). Under the ability category, the 2.4 technical capacity index has the highest importance (0.322), followed by the 2.3 capacity index (0.244). Under the green category, the 3.3 environmental benefit index has the highest importance (0.386), which is followed by the 3.1 environmental specification index (0.353). In addition, in overall index importance weight performance, the company's top five major green supplier selection indexes are the 3.3 environmental benefit index (0.130), 3.1 environmental specification index (0.118), 1.1 financial index (0.104), 2.4 technical capacity index (0.102), and 2.1 delivery time index (0.087). These results show that in supplier selection indexes, the company pays significant attention to the 3.3 environmental benefit index and the 3.1 environmental specification index under the green category. In addition, the company emphasizes the 1.1 financial index under the operation category. The company focuses on the 2.4 technical capacity index and the 2.1 delivery time index under the ability category.
In conclusion, using a green supplier selection index importance weight analysis, the company's emphasis on each green supplier selection index can be determined. In terms of the categories, the case study company affirms that the supplier's overall performance in the operation category is most important. As far as each category is concerned, the company pays more attention to the 1.1 financial index under the operation category, the 2.4 technical capacity index under the ability category, and the 3.3 environmental benefit index under the green category. In addition, as far as overall category indexes are concerned, the top five major green supplier selection indexes emphasized by the company are, in increasing order, the 3.3 environmental benefit index, 3.1 environmental specification index, 1.1 financial index, 2.4 technical capacity index, and 2.1 delivery time index.
Supplier Performance Analysis
Using Super Decisions software, each supplier's performance in the case study company's green supplier evaluation index can be conveniently obtained, as shown in Figure 2 (dotted-line square). After a paired comparison between the categories and criteria, three super matrixes of the ANP are derived, as shown in Appendix G, Appendix H, and Appendix I. (Due to space limitions, only supplier E's supermatrix data will be provided).
Each supplier's performance in the case study company's green supplier selection indexes is summarized and shown in Table 3 , which clearly presents each supplier's performance and emphasis in each index. Supplier A focuses on performance in environmental specification and green image (0.196, 0.163); supplier B focuses on performance in environmental specification and green image (0.232, 0.145); supplier C focuses on performance in green image and environmental benefit (0.197, 0.167); supplier D focuses on performance in environmental specification and environmental benefit (0.249, 0.166); and supplier E focuses on performance in green image and environmental benefit (0.293, 0.120).
In conclusion, using the supplier performance analysis, it can be determined that each supplier has good performance in indexes in the green category. This result indicates that all suppliers accept the case company's requirements for green specifications. However, green supplier management is comprehensive, and coordination with the case study company's attributes is necessary; therefore, a further comprehensive analysis is needed. First, calculating the threshold value is required. Under the condition that the company gives 11 evaluation indexes with a total score of 1, the threshold value is 0.091. Based on the importance scores in the 11 indexes (Table 2) and supplier E's performance scores on the 11 indexes (Table 3) , as shown in Table 4 , supplier E's IPA distribution diagram is drawn, as shown in Figure 4 . Due to space limitations, supplier E is the only example shown. It can be determined from supplier E's IPA distribution diagram that in quadrant I, the advantage keeping area, supplier E only has a 3.3 environmental benefit index. Because the company places this index in a very important position and supplier E has good performance in the 3.3 environmental benefit index, supplier E's overall performance is ranked first based on the condition of weighted scoring. This 3.3 environmental benefit index will be maintained to supplier E's advantage. In addition, in quadrant II, the priority improvement area, there are a total of four items, including the 3.1 environmental specification index, 1.1 financial index, 2.4 technical capacity index, and 1.2 customer service index. Although supplier E is ranked first of the five suppliers, it can be determined after the IPA that supplier E still has significant room for improvement. The company strongly focuses on the above four indexes; thus, supplier E should list these four indexes as top priorities for improvement. Furthermore, it should re-verify the operation mode of the company's resources and use its limited resources in places where they will make a greater difference [86] , such as by implementing environmental specification requirements, building a complete financial management flow, improving the company's technical capacity, and strengthening customer service, all of which would improve the company's performance and lead to the company's demands being satisfied and the establishment of complete supply chain relations with the company. Moreover, in quadrant III, the secondary improvement area, there are a total of three items, including the 1.3 quality index, 1.4 cost index, and 2.2 response capacity index, which will be provided to supplier E for reference. These three indexes are listed as secondary improvement items or are integrated into other items in their implementation process to be considered to improve supplier E's overall performance. Finally, in quadrant IV, the excessive emphasis area, there are a total of three items, including the 3.2 green image index, 2.3 capacity index, and 2.1 delivery time index. Although supplier E has better performance in these three indexes, they are not the indexes that the company has prioritized. In terms of the green image index, the company's requirement is to obtain related green certifications, such as for its carbon footprint or energy-efficient products, to reach certain standards. The suppliers included in the evaluations all possess the related certifications so that the green image index is not a high priority for the company. In addition, as for capacity and delivery time, the company's requirement for suppliers also falls into basic conditions in which more orders will be given to the supplier with higher capacity rather than those with lower capacities. Therefore, supplier E and the company differ in their policy direction; as a result, there is a small difference It can be determined from supplier E's IPA distribution diagram that in quadrant I, the advantage keeping area, supplier E only has a 3.3 environmental benefit index. Because the company places this index in a very important position and supplier E has good performance in the 3.3 environmental benefit index, supplier E's overall performance is ranked first based on the condition of weighted scoring. This 3.3 environmental benefit index will be maintained to supplier E's advantage. In addition, in quadrant II, the priority improvement area, there are a total of four items, including the 3.1 environmental specification index, 1.1 financial index, 2.4 technical capacity index, and 1.2 customer service index. Although supplier E is ranked first of the five suppliers, it can be determined after the IPA that supplier E still has significant room for improvement. The company strongly focuses on the above four indexes; thus, supplier E should list these four indexes as top priorities for improvement. Furthermore, it should re-verify the operation mode of the company's resources and use its limited resources in places where they will make a greater difference [86] , such as by implementing environmental specification requirements, building a complete financial management flow, improving the company's technical capacity, and strengthening customer service, all of which would improve the company's performance and lead to the company's demands being satisfied and the establishment of complete supply chain relations with the company. Moreover, in quadrant III, the secondary improvement area, there are a total of three items, including the 1.3 quality index, 1.4 cost index, and 2.2 response capacity index, which will be provided to supplier E for reference. These three indexes are listed as secondary improvement items or are integrated into other items in their implementation process to be considered to improve supplier E's overall performance. Finally, in quadrant IV, the excessive emphasis area, there are a total of three items, including the 3.2 green image index, 2.3 capacity index, and 2.1 delivery time index. Although supplier E has better performance in these three indexes, they are not the indexes that the company has prioritized. In terms of the green image index, the company's requirement is to obtain related green certifications, such as for its carbon footprint or energy-efficient products, to reach certain standards. The suppliers included in the evaluations all possess the related certifications so that the green image index is not a high priority for the company. In addition, as for capacity and delivery time, the company's requirement for suppliers also falls into basic conditions in which more orders will be given to the supplier with higher capacity rather than those with lower capacities. Therefore, supplier E and the company differ in their policy direction; as a result, there is a small difference between the two parties with regard to the input in the emphasis indexes. If the company is an important customer of supplier E, it is suggested that supplier E may adjust its strategy direction and invest its resources in the correct item to develop the greatest economic benefit [75, 76] .
In conclusion, this study uses the IPA for supplier guidance and improvement and presents specific quantitative analysis results so that the difference in strategy directions between the case study company and the supplier, as well as the deficiency in supplier performance, can be effectively understood to serve as a reference for supplier guidance and improvement. Through the supplier guidance and improvement mechanism proposed in this study, good interactions between enterprises can be increased to form closer cooperative relationships in the supply chain, which ultimately aids in the suppliers' sustainable management and the creation of a win-win result [70] .
Conclusion and Implications
This paper establishes a green supplier selection and guidance mechanism using the ANP and IPA, emphasizes the integrated application mode of the ANP and IPA, and analyzes the application mode with a specific company as an example to discuss the feasibility of this mode. The conclusion and management implications are specified in the following paragraphs.
First, with regard to the green supplier selection indexes listed by a company's executives, an ANP importance weight analysis is conducted to help a company clearly understand its current policy and direction. Overall, a company's emphasis on green supplier selection is as follows: the supplier is required to pay attention to environmental benefit performance, satisfy the environmental specification requirements, and have normal and transparent financial operations; moreover, the supplier's technical capacity and product delivery time assessment is emphasized. In terms of management implications, this paper analyzes the importance rankings of green supplier selection indexes with the ANP, which can be provided to companies intending to introduce or that have already introduced green supplier management based on green supplier performance evaluations. In addition, a company may refer to this research process and obtain green supplier performance selection index importance rankings that meet that company's needs and policy directions.
Second, based on the company's emphasis on each green supplier selection index as well as each supplier's performance in these indexes, the ANP is adopted to evaluate each supplier's performance rankings in the indexes, provided that the company's needs are satisfied. In the case study, the top two suppliers in the performance rankings are supplier E followed by supplier A. These two suppliers have competitive potential and are used as the basis for the establishment of green supplier management. In terms of management implications, this paper used the ANP as the green supplier selection analysis tool. A complete analysis is conducted on the company and suppliers, with an emphasis on the green supplier performance index. The related ANP green supplier selection process can be provided to bicycle-related industries for reference in green supplier selection.
Finally, in this paper, the ANP analysis results are integrated to serve as analysis data for the IPA to further analyze each supplier's index importance and performance. In the IPA matrix, each supplier's advantages and disadvantages can be clearly observed, and then the company may provide relevant improvement suggestions to each supplier. In this way, a complete supplier guidance mechanism is established to achieve a win-win result, thus providing a more consistent policy target for both the company and the suppliers. Therefore, in terms of management implications, the establishment of a supplier partnership of mutual trust is suggested that uses the IPA as the analysis tool for supplier guidance management. This use of the supplier guidance mechanism will be an improvement for the suppliers and create a win-win situation.
In addition, based on the ANP and IPA integration mode given here, the analysis data required by the IPA can be obtained with the ANP. The application of the ANP can thus be extended so that the ANP can evaluate the index and supplier priority rankings and carry out an in-depth analysis with the IPA to be used as a basis for guidance and improvement. Therefore, it is suggested that in future research, when the ANP is used as the analysis tool, the IPA can also be integrated into the analysis tool to serve as the extended analysis application of the ANP.
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